A soil amoeba, Hartmannella glebae, could grow on a variety of gram-positive and gram-negative bacteria, although the rate of growth was faster in the presence of gram-negative bacteria. The amoeba, however, could not use yeasts, molds, or a green alga as a nutritional source. The extract prepared from amoebae grown in the presence of Aerobacter aerogenes and Alcaligenes faecalis could lyse intact cells and cell walls of many gram-positive bacteria at different rates. The spectrum of lytic activity was similar to that of egg-white lysozyme, with the exception that several species and strains of Bacillus, Micrococcus, and Staphylococcus were resistant to lysozyme and susceptible to the extract. The gram-negative bacteria tested were resistant.
A wide variety of microorganisms (bacteria, actinomycetes, myxobacteria, bacteriophages, and fungi) has been shown to possess enzymes capable of lysing bacteria and their cell walls (8, 14) .
Although it is known that amoebae can be grown in the presence of bacteria, virtually nothing is known about the way bacteria are used for nutrition after being ingested by amoebae. It was of interest, therefore, to determine whether amoebae have a lytic enzyme system to degrade bacterial cell wall macromolecules preparatory to the utilization of the bacteria as nutrients. Castellani (3) did not detect any lytic effect in extracts of a mixed culture containing a soil amoeba, Acanthamoeba, and Cryptococcus pararoseus Castellani 
MATERIALS AND METHODS
The amoeba was isolated from soil in conjunction with a gram-negative bacterium which was later identified as Alcaligenes faecalis. The organism was identified as H. glebae by E. C. Bovee of the University of California at Los Angeles.
To determine the host specificity necessary for amoebae to grow on different microorganisms, a loopful of a uniform suspension, containing cysts of amoebae and A. faecalis, was inoculated at one end of streaks of previously grown cultures of bacteria, yeasts, molds, and a green alga. The streaks were incubated at 30 C, and the distance traveled by the amoebae as they migrated through a streak was measured at different time intervals.
Aerobacter aerogenes was used as a nutritional source in the preparation of a crude extract of amoebae. For the inoculum, several petri dishes containing Brain Heart Infusion (BHI) agar were inoculated with a culture of amoebae. The petri dishes were incubated for 4 days at 30 C until mature cysts were formed. A. aerogenes was grown similarly and was incubated overnight at 35 C. Both the cysts and the bacteria were collected and suspended in sterile water. A 2-ml amount of the mixture was used to inoculate BHI agar in large pyrex dishes (3-quart size), and the dishes were incubated at 30 C. After incubation for 35 hr, the amoebae were collected before they formed cysts. They were suspended in cold water and separated from bacteria by several differential centrifugations at 1,200 X g for 5 min. The wet weight of the collected amoebae was 15 g. The crude extract was prepared by suspending the cells in 7 ml of water and disrupting them in a sonifier (Bronson Instruments, Inc., Stamford, Conn.). The extract was centrifuged to remove unbroken cells and debris and was stored at -15 C. The details of assay procedures will be described later.
The cell walls were prepared by the method of Salton and Horne (13) .
RESULTS
Growth. Many microorganisms were tested to determine whether they were utilized as nutrients by amoebae. Ability to migrate on a microbial streak was used as a criterion for growth. Typical growth on plates after 1 day of incubation is shown in Fig. 1 . As the amoebae grew, the translucent or opaque growth of bacteria disappeared. The growth of amoebae was almost transparent, and most amoebae were encysted in the growth area, except at the margin (as shown by arrows) where they were in the amoeboid stage. A variety of bacteria could serve as nutrients for the growth of amoebae. The ability of amoebae to grow on representative genera of bacteria is shown in Fig. 2 . In general, gram-negative bacteria were a better nutritional source (growth was faster) than were gram-positive bacteria. After 3 days, the amoebae migrated 6.0 cm or more on gramnegative bacteria and between 1.0 to 3.0 cm in the presence of gram-positive bacteria. Amoebae were able to grow on the vegetative cells, but not the spores, of many Bacillus species. The yeasts, Candida, Torulopsis, and Saccharomyces, the molds Aspergillus and Penicillium, and a green alga did not support amoebic growth.
Lytic activity. A comparison between crude extract and lysozyme was made to determine the ability of these substances to lyse a variety of bacteria. Trypticase Soy Agar plates, which were dried at 35 C for 24 hr to remove condensation moisture, were spread uniformly with bacterial suspensions. One drop each of extract and lysozyme, containing 400 ,ug/ml, was applied to different areas of the plates, and the plates were then although some bacteria were more susceptible than others and some bacteria were completely resistant. The spectrum of lytic activity was found to be similar, in some respects, to egg-white lysozyme. Several species of Bacillus, Micrococcus, and Staphylococcus were resistant to lysozyme but were susceptible to the extract. The cell walls of B. cereus were lysed by the extract but were not lysed by lysozyme.
Further attempts to purify and characterize the lytic enzyme are in progress.
